




























VALLEY FLOOR (VF): Almost flat, with slopes rarely greater than 5°. Usually open, with less than 

5 % canopy cover. Dominated by 1-3 meter tall herbaceous vegetation. 

OAK SAVANNA-CUT (OC): 5-10 acre patches clear cut 7-12 years ago. Quercus velutina sprouting 

back from the crown ("grubs") at ground level with approximately 10-30 stems/plant. Canopy cover 

may reach 50-75 % . Mostly flat or slightly sloping, up to 5°. Ground layer vegetation dominated by 

Carex pennsylvanica in areas with dense canopy cover. 

OAK SAVANNA-CUT OPENING (CO): Open areas within the cut savanna sub-type. Dominated by 

1-3 meter tall herbaceous vegetation. 

OAK SAVANNA-BURNED (OB): Burned April 1, 1985 and April 6, 1990. No upper stems of trees 

survived these burns and all that remains are standing and fallen burned snags. 

Releve data were analyzed using ordination and classification techniques. The "Decorana" 

program for detrended correspondence analysis (DCA) was used to ordinate sample and species scores 

(Hill 1979a). A polythetic divisive technique of classification was applied to the data using the 

"Twinspan" program (Hill 1979b). 
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LOCATION OF MELISSA BLUE BUTTERFLIES 

The Tuey Sand Savau.na site is located thirty miles southwest of the Whitewater area. Cuthrell 

(1990) had recorded the Melissa Blue butterfly (Lycaeides melissa melissa) at this site in 1990. The 

Melissa Blue butterfly was located and notes were taken on the morphology of the males and females. 

RESULTS AND DISCUSSION 

LUPINE DISTRIBUTION AND ABUNDANCE 

There is a strong correlation between stem number and percent cover estimates (figure 1). The 

correlation appears to be most reliable at lower percentages and· stem numbers. However, there may be 

variation between sites due to varying plant vigor and resulting stem size. In general, the stem size in 

the Burnt Oak site appeared larger than those in the Lupine valley site. Therefore, percent cover 

estimates at different sites can give an estimate of abundance within a site, but may be correlated with 

different stem numbers and levels of plant vigor at different sites. 

Lupine distribution in the sites appears to be patchy with higher densities in openings and sparser 

coverage in more forested areas. The percent cover estimates per site in Table 1 represent averages for 

the areas, and include plots with no lupine as well as to dense patches of lupine in open areas. Average 

percent cover values for the sites are not significantly different, with the exception of the Lupine valley 

site, which had an average percent cover of 8.602 % (confidence interval = + 2.082). 
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KARNER BLUE DISTRIBUTION AND ABUNDANCE 

The results of the _general surveys are shown in Tables 2 and 3. The Historic and Cuthrell South 

\ 

sites appear to have the greatest numbers of butterflies. The number of individuals counted during the 

general surveys ranged from 3-5 in the Historic Site and from 2-13 in the Cuthrell South site. In the 

three other sites where Karner Blues were found, numbers of individuals recorded ranged from 1-4 per 

day. Due to time spent at other sites searching for butterflies and walking transects, the Turkey Valley, 

Fabel Ravine and Hidden Valley sites were only surveyed 2-3 times and the numbers of butterflies in 

these sites is uncertain. Three sites in which lupine is abundant were also surveyed for the Karner Blue 

butterfly but none were found (Table 3). Again further searching is recommended in these areas next 

season. 

In conducting the transect surveys, slightly higher numbers of butterflies were recorded than in 

the general surveys (Tables 2 and 3). Higher Karner Blue numbers may be due to transect counts 

having been done during the peak of the flight period. Wind varied little between various survey dates 

for the two sites ( 0-5mph ). However, temperature and cloud cover ranged from 20 -32 C and from 

less than 50 % clear sky to 80-100 % clear sky. Temperature and solar radiation effect the mobility of 

insects and on cooler, cloudier days fewer butterflies may have been recorded (Clench 1967). 
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Population indices were calculated for the transect surveys using methods described by Thomas (1983): 

where 

P = 100 NA 
L 

P = population index 

N = number of butterflies counted 

L = length of transect 

A = size of flight area 

The average population index for the Cuthrell South site was twice as great as that for the 

Historic Site (3.30 versus 1.31 respectively). From this data it appears that the Cuthrell South site has 

greater population numbers than the Historic or other Karner Blue sites. The greatest numbers of 

butterflies were counted in late July and it seems likely that the peak of the second flight period was at 

this time. 

The preferred nectar plant for the Karner Blue butterflies observed was Monarda punctata 

(Horse mint), (Table 5). Both males and females were recorded nectaring on Horsemint an average of 

92 % of the total observations. Whether this represents a preference for Monarda punctata as a nectar 

source or is due to a greater abundance of this plant in the sites is uncertain. A list of all plant species 

identified in the study sites can be found in table 8. Table 9 is a list of all butterfly species observed. 

In general, females flew more frequently than males, but the average distance flown by males 

was over 3 times that of the females ( Table 6 and 7). 
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KARNER BLUE HABITAT 

Assuming a relati~nship between presence of Karner Blue butterflies and the vegetational 

composition of a site, patterns should emerge using ordination and classification techniques. Using 

ordination methods, two distinct groups emerged. These groups consist of plots located in the oak 

savanna habitat sub-types and those located in all other habitat sub-types (see figure 2). This division 

represents a gradient along axis 1 from high to low canopy cover. All plots in which Karner Blues have 

been found are clustered in the group with low canopy cover. 

Results from the classification techniques show similar patterns As the dendrogram in figure 3 

shows, there is a split between most of the oak savanna plots (high canopy cover) and other habitat sub

types. Two-thirds of the plots containing Karner Blue butterflies are found in the fourth division, and the 

remaining one-third in division five. 

In order to describe canopy cover for sites with and without butterflies, the average percent cover 

was calculated for both. All tree species in the 4-5 (2-10 meter) height class or greater were included. 

The sites with Karner Blues had a much lower average canopy cover (2. 67 % ) than did the sites with 

Karner Blues (32.91 %). 

The similar patterns found using both methods of analysis suggest that sites with low canopy 

cover may be critical habitat for Karner Blue butterfly survival. 
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MANAGEMENT RECOMMENDATIONS 

Based on the resyJ.ts of this study, there are several sites in the Whitewater Wildlife 

Management Area that should be considered for Karner Blue habitat management. Most importantly, the 

sites known to contain Karner Blues must be protected. In the 1991 study season, a timber harvest 

boundary was moved approximately 50 feet to provide protection to areas with lupine and Karner Blue 

butterflies. Other sites with Karner Blue butterflies and large lupine populations must be the focus of 

similar habitat management and protection. 

Within these areas, it appears that the butterflies would benefit from the creation of clearings. 

These may be created by cutting and/or girdling oaks in areas with dense canopies. To maintain 

openings, prescribed burning or herbicide applications may be effective in suppressing undesirable 

woody or herbaceous species. Other management considerations are described by Lawrence and Cook 

(1989). 

Many of these suggestions may also be applicable to Minnesota sites, however, differences in 

topography, vegetation, etc., will require that restoration studies be conducted to test various methods in 

Minnesota before being used for management. 

There is much potential for restoration of habitat in Minnesota. Management of oak savanna 

would provide habitat for the Karner Blue butterfly, but for many state listed species as well. In order to 

create openings that are an optimal size and composition, further study is needed. In particular, specific 

aspects of the openings critical for the Karner Blue survival need to be quantified. 
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TABLE 1. Lupine percent cover estimates. 

SITE NAME 

Trout valley 

Lupine valley 

Burnt oaks 

Historic 1 

Historic 2 

Cuthrell south 

Cuthrell south 

Cuthrell south 

Turkey valley 

Hidden valley 

Fabel ravine 

1 

2 

3 

% COVER (CONFIDENCE INTERVALS) 

4.11!1.70 

8.60 ±2.08 

2.99!,0.93 

3.20 :!0.86 

2.30 1:1.06 

+ 2.72 -0.98 

5.87i.1.74 

3.31±2.51 

5.62 ;!:2.21 

2.93 ±1.01 

2.911:0.73 



KARNER BLUE SURVEY 
TABLE 2. Sites containing Lycaeides melissa samuelis. TYPE: GS = general 
survey; TS = transect survey; SKY: percentage of sky without clouds; COND: 
condition rating- 1 = no wing wear, 2 =medium wing wear, 3 = very worn 
wings; REL: releve and habitat sub-type codes (see text).; TOT: total 
butterflies seen/day. 

HISTORIC SITE 
TYPE DATE TIME TEMP. WIND SKY SEX 

M 
M 
M 

GS 7/17 1:20-3:00 27 C 5-lOMPH 50% 

GS 7/23 9:00-11:45 25 c 0-5MPH 

TS 7/29 10:50-1:45 20 c 0-5 

TS 7/31 11:00-2:33 29 c 0-5 

TS 8/5 10:20-3:20 24 c 0-5 

TS 8/12 2:45-4:30 32 c 0-5 

80-100% M 
M 
M 
M 
F 

50% 

50-80 

50% 

50-80% 

M 
M 
F 

M 
M 
M 
M 

F 
M 
M 

COND. POS. 
1 1125 
1 1325 
1 1325 

1 
2 
1 
1 

(UD) 

1 
1 
1 

2 
1 
1 
1 

1 
1 
3 

525 
800 

1125 
1325 

800 

800 
1325 
2150 

975 
1750 
1750 
2050 

1125 
1425 
1750 

NONE FOUND 

REL TOT. 
HS5-VF 
HS4-SB 
HS4-SB 

HS6-VF 
HS7-VF 
HS5-VF 
HS4-VF 
HS7-SB 

HS7-VF 
HS4-SB 
HSlO-SB 

oso 
HS9-0SO 
HS9-0SO 

SB 

HS5-VF 
OS 

HS9-0SO 

3 

5 

3 

4 

3 



TABLE 2: continued, Cuthrell South site. 
TYPE DATE TIME TEMP. WIND SKY SEX COND. POS. REL. TOT 
GS 7/16 4:05-5:30 30 c UD 50-80% M 1 osc 

M 1 osc 
2 

GS 7/22 1:55-3:10 32 c 0-5MPH 80-100% F 1 
M 1 
UD 2 
M 1 
M 1 550 CSll-OSC 
M 1 550 CSll-OSC 
M 1 
F 1 
M 1 
F 1 2700 CS7-SB 
M 1 
M 1 2650 CS4-VF 
M 1 2150 CS3-SB 

13 
TS 7/30 10:20-2:05 24 c 0-5MPH 80-100% F 1 600 

F UD 1450 CSl-SB 
M 1 2100 CS2-VF 
M 2 2100 CS2-VF 
M 1 2125 CS3-SB 
M 1 2300 
F 2 2325 
F 1 2375 CS8-VF 
M 1 2600 CS4-VF 
M 2 2600 CS4-VF 
M 1 2625 
M 1 2725 
M 1 3000 CS5-0SO 
F 1 3000 CS5-0SO 

14 
TS 8/1 10:45-2:12 25 c 0-5MPH 50% F 1 1675 CSlO-OSO 

M 1 2075 CS2-VF 
M 1 2075 CS2-VF 
F 1 2400 SB 
M 2 2650 CS4-VF 
M 1 2825 
F 1 2900 SB 
M 2 2900 SB 
M 1 3000 CS5-0SO 
M 2 3000 CS5-0SO 
M 1 3000 CS5-0SO 

11 
TS 8/9 11:15-1:30 25 c 0-5MPH 80-100% F 2 1800 

M 2 2100 CS2-VF 
2 

TS 8/13 10:05:2:35 25 c 0-5MPH 80-100% M 1 2400 
M 2 2400 
F 2 2975 CS5-VF 

3 



TABLE 2: continued, Cuthrell south site. 
TYPE DATE TIME TEMP. WIND SKY SEX COND. POS. REL. TOT 
GS 7/16 4:05-5:30 30 c UD 50-80% M 1 osc 

M 1 osc 
2 

GS 7/22 1:55-3:10 32 c 0-5MPH 80-100% F 1 
M 1 
UD 2 
M 1 
M 1 550 CSll-OSC 
M 1 550 CS11-0SC 
M 1 
F 1 
M 1 
F 1 2700 CS7-SB 
M 1 
M 1 2650 CS4-VF 
M 1 2150 CS3-SB 

13 
TS 7/30 10:20-2:05 24 c 0-5MPH 80-100% F 1 600 

F UD 1450 CSl-SB 
M 1 2100 CS2-VF 
M 2 2100 CS2-VF 
M 1 2125 CS3-SB 
M 1 2300 
F 2 2325 
F 1 2375 CS8-VF 
M 1 2600 CS4-VF 
M 2 2600 CS4-VF 
M 1 2625 
M 1 2725 
M 1 3000 CS5-0SO 
F 1 3000 CS5-0SO 

14 
TS 8/1 10:45-2:12 25 c 0-5MPH 50% F 1 1675 CSlO-OSO 

M 1 2075 CS2-VF 
M 1 2075 CS2-VF 
F 1 2400 SB 
M 2 2650 CS4-VF 
M 1 2825 
F 1 2900 SB 
M 2 2900 SB 
M 1 3000 CS5-0SO 
M 2 3000 CS5-0SO 
M 1 3000 CS5-0SO 

11 
TS 8/9 11:15-1:30 25 c 0-5MPH 80-100% F 2 1800 

M 2 2100 CS2-VF 
2 

TS 8/13 10:05:2:35 25 c 0-5MPH 80-100% M 1 2400 
M 2 2400 
F 2 2975 CS5-VF 

3 



TABLE 2: continued. 

TURKEY VALLEY 
TYPE DATE TIME 
GS 7/18 4:05-5:0 
GS 8/9 9:50-~0:50 

FABEL RAVINE 
TYPE DATE TIME 
GS 7/19 10:40-12:15 

GS 7/24 11:00-2:05 

GS 8/7 10:00-12:30 

HIDDEN VALLEY 
TYPE DATE TIME 
GS 7/19 12:20-1:00 

GS 7/24 2:15-3:30 

TEMP. 
32 c 
26 c 

TEMP. 
30 c 

23 c 

18 c 

TEMP. 
32 c 

25 c 

TABLE 3. Sites where Lycaeides 

LUPINE VALLEY 
TYPE DATE TIME TEMP. 
GS 7/18 1:00-2:05 30 c 
GS 7/23 2:00-2:45 31 c 
GS 8/1 3:50-4:25 32 c 

TROUT VALLEY 
TYPE DATE TIME TEMP. 
GS 7/18 10:25-10:45 27 c 
GS 7/23 3:30-4:00 31 c 

BURNT OAKS 
TYPE DATE TIME TEMP. 
GS 7/23 12:20-12:50 30 c 
GS 7/18 8:55-9:40 25 c 

WIND SKY 
0-lOMPH 80-100% 
0-5MPH 80-100% 

WIND SKY 
0-5MPH 80-100% 

0-20MPH 50-80% 

0-5MPH 50% 

WIND SKY 
0-5MPH 50-80% 

0-15MPH 50% 

SEX COND POS 
M 1 

NONE FOUND 

SEX COND POS 
M 1 
M 1 

F 1 
F 1 
M 2 

F 1 

SEX COND POS 
M 1 
M 1 

M 1 
M 2 
M 1 
M 1 

melissa samuelis was not found. 

WIND SKY SEX COND. POS. 
0-lOMPH 80-100% NONE FOUND 
0-5MPH 50-80% NONE FOUND 
0-5MPH 50% NONE FOUND 

WIND SKY SEX COND. POS. 
0-5MPH 80-100% NONE FOUND 
0-lOMPH 50-80% NONE FOUND 

WIND SKY SEX COND. POS. 
0-12MPH 80-100% NONE FOUND 
0-5MPH 80-100% NONE FOUND 

REL TOT 
TV2-SB 

REL TOT 

2 
FR3-0SO 
FR3-0SO 
FR3-0SO 

3 
FR3-0SO 

REL TOT 
HVl-SB 
HVl-SB 

2 
HVl-SB 
HVl-SB 
HV2-SB 
HV2-SB 

4 

REL. 

REL. 

REL. 



TABLE 4. Population indices for Lycaeides melissa samuelis in Historic and 
Cuthrell south study sites. 

POPULATION INDEX S 100 N A 
L 

N = number of butterflies counted 
L = lenghth of transect 
A = size of flight area 

SITE DATE NUMBER (N) 

Historic 7/29 3 
7/31 5 
8/5 5 
8/12 0 

Cuthrell 
South 7/30 14 

8/1 11 
8/9 2 
8/13 3 

AREA(A) LENGHTH (L) INDEX 

9.3 Ha 2300 meters 1. 213 
II " 2.022 
II " 2.022 
II " 0 

13.2 Ha 3000 meters 6.160 
II " 4.840 
II " 0.880 
II II 1. 320 



INDIVIDUAL OBSERVATION SUMMARIES: 

TABLE 5 - Adult Nectar Plants 

Percent nectaring/plant species = 
times each sex observed nectarinq on a specific plant 

total times observed nectaring 

NECTAR PLANT MALES 

Monarda punctata 
Campanula rotundifolia 
Gnaphalium obtusifolium 
Euphorbia corollata 

Total 

TABLE 6 - Flight frequency 

Flight Interval= 

# OBS. 
21 

0 
1 
1 

23 

Total minutes observed 
Number of flights observed 

% 
91. 30 

4.30 
4.30 

#OBS. 
14 

1 
0 
0 

15 

MALES FEMALES 
Total minutes observed 
Number of flights observed 
Flight frequency 

76.51 
55 
1. 4/min. 

TABLE 7 - Average flight distance 

Flight Distance= 
Total Distance (meters) 

Number of flights observed 

108.65 
52 
2.1/min. 

FEMALES 
% 

93.33 
6.67 

MALES FEMALES 
Number of flights obs. 
Total distance 
Average flight distance 

41 
204.72 

4.99 

39 
58.3 
1. 49 



TABLE Q. Butterfly species in Lycaeides melissa samuelis butterfly habitat. Species recorded by 
David Cuthrell (1990) and Cynthia Lane (1991). 

SPECIES NAME 

Amblyscirtes vialis 
Ancyloxypha numitor 
Artogeia rapae 
Asterocampa celtis 
Asterocampa clayton 
Atrytone delaware 
Basilarchia arthemis 
Basilarchia archippus 
Celastrina ladon 
Cercyonis pegala 
Charidryas gorgone 
Colias eurytheme 
Colias philodice 
Danaus plexippus 
Enodia anthedon 
Epargyreus clarus 
Erynnis baptisiae 
Erynnis juvenalis 
Erynnis persius 
Euphyes ruricola 
Everes comyntas 
Harkenclenus titus 
Hemiargus isola 
Heraclides cresophontes 
Hesperia leonardus 
Lycaena phlaeas 
Megisto cymela 
Nymphalis antiopa 
Papilio polyxenes 
Phyciodes tharos/morpheus 
Poanes hobomok 
Polites origines 
Polites thenistodes 
Polygonia comma 
Polygonia progne 
Pontia protodice 
Pterourus glaucus 
Pyrisitia lisa 
Satyrium edwardsii 
Speyeria cybele 
Strymon melinus 

COMMON NAME 

Roadside skipper 
Least skipperling 
Cabbage white 
Hackberry butterfly 
Tawny emperor 
Delaware skipper 
Red-spotted purple 
Viceroy 
Spring azure 
Wood nymph 
Gorgone crescen tspot 
Common sulfur 
Orange sulfur 
Monarch 
Pearly eye 
Silver-spotted skipper 
Wild indigo skipperling 
Juvenal's duskywing 
Persius duskywing 
Dun skipper 
Eastern tailed blue 
Coral hairstreak 
Reakirt's Blue 
Giant swallowtail 
Leonardus skipper 
American copper 
Little wood satyr 
Mourning cloak 
Black swallowtail 
Pearly crescentspot 
Hobomok skipper 
Crossline skipper 
Tawny-edged skipper 
Comma 
Gray comma 
Checkered white 
Tiger swallowtail 
Little yellow 
Edward's hairstreak 
Great spangled fritillary 
Gray hairstreak 



Thorybes bathyllus 
Vanessa atalanta 
Vanessa cardui 
Wallengrenia egeremet 

Southern cloudywing 
Red admiral 
Painted lady 
Northern broken dash 



TABLE 9. Plant species of Lycaeides melissa samuelis study sites in oak savanna, Whitewater 
Wildlife Management area, Minnesota. 

SCIENTIFIC NAME 

HERBS 
Achillea millefolium L. 
Ambrosia artemisiifolia L. 
Amorpha canescens Pursh 
Amphicarpaea bracteata (L.) Fem. 
Anenome cylindrica Gray 
Anenome virginiana L. 
Antennaria plantaginifolia (L.) Richards. 
Aquilegia canadensis L. 
Arabis canadensis L. 
Arabis glabra (L.) Bemth. 
Aralia nudicaulis L. 
Artemisia campestris L. 
Artemisia ludoviciana Nutt. 
Asclepias syriaca L. 
Asclepias tuberosa L. 
Asparagus offincinalis L. 
Aster ericoides L. 
Aster oblongifolius Nutt. 
Aster oolentaniensis Riddell 
Aster sericeus Vent. 
Aureolaria pedicularia (L.) Raf. 
Campanula rotundifolia L. 
Chenopodium desiccatum (leptophyllum) Nels. 
Chimaphila umbellata (L.) Bart. 
Conyza canadensis (L.) Cronq. 
Coreopsis palmata Nutt. 
Delphinium virescens Nutt. 
Desmodium glutinosum (Muhl. ex Willd.) Wood 
Erigeron annuus (L.) Pers. 
Eupatorium rugosum Routt. 
Euphorbia corollata L. 
Frageria vesca L. 
Fragena virginiana Duchesne 
Froelichia floridana (Nutt.) Moq. 
Galium boreale L. 
Gnaphalium obtusifolium L. 
Goodyera pubescens (Willd.) R. Br. 
Hackelia deflexa (Wahlenb.)Opiz 
Hedyotis lonifolia (Gaetm.) Hook. 

COMMON NAME 

Common Yarrow 
Rag Weed 
Lead Plant 
Hog Peanut 
Thimbleweed 
Thimbleweed 
Pussytoes 
Columbine 
Sicklepod 
Tower-Mustard 
Wild Sarsaparilla 
Wormwood 
Prairie Sage 
Common Milkweed 
Butterfly Milkweed 
Garden Asparagus 
Heath Aster 
Aromatic Aster 
Azure Aster 
Silky Aster 
False Foxglove 
Harebell 
Narrowleaved Goosefoot 
Pipsissewa 
Horseweed 
Stiff Tickseed 
Prairie Larkspur 
Tick-Trefoil 
Daisy Fleabane 
White Snake root 
Flowering Spurge 
Strawberry 
Strawberry 
Cotton weed 
Northern Bedstraw 
Sweet Everlasting 
Rattlesnake Plantain 
Stickseed 
Longleaved Houstonia 



Helianthemum bicknelli Fem. 
Helianthemum canadense (L.) Michx. 
Helianthus occidentalis Riddell -Hieracium kalmii L. 
Hieracium scabrum Michx. 
Hypericum canadense 
Lechea stricta Leggett 
Lechea tenuifolia Michx. 
Lepidium densiflorum Shrad. 
Lespidisa capitata Michx. 
Liatris aspera Michx. 
Lithospermum caroliniense (Walt.) MacM. 
Lithospermum canescens (Michx.) Lehm. 
Lupinus perennis L. 
Lysimachia ciliata L. 
Melilotus alba Medic. 
Melilotus officinalis (L.) Pallas 
Mollugo verticillata L. 
Monarda fistulosa L. 
Monarda punctata L. 
Oenothera clelandii Dietr., Raven and Wagner 
Oxalis dillenii J acq. 
Parietaria pensyvanica Muhl. ex Willd. 
Pedicularis canadensis L. 
Petalostemon purpureum (Vent.)Rydb. 
Physalis virginiana Mill. 
Polygonum convolvulus L. 
Polygonum scandens L. 
Polygonum tenue Michx. 
Potentilla arguta Pursh 
Prenanthes alba L. 
Pteridium aquilinum (L.) Kuhn 
Pyrola eliptica Nutt. 
Ratibida pinnata (Vent.) Barnh. 
Rhus radicans L. 
Rosa sp. 
Rudbeckia hirta L. 
Rumex acetosella L. 
Saponaria officinalis L. 
Scrophularia lanceolata Pursh 
Smilacina racemosa (L.) Desf. 
Smilacina stellata (L.) Desf. 
Smilax hispida Torr. 
Solanum ptycanthum Dunal ex DC 
Solidago canadensis L. 
Solidago nemoralis Ait. 

Rock.rose 
Frostweed 
Western Sunflower 
Hawkweed 
Hawkweed 
St. John's Wort 
Pin weed 
Pin weed 
Pepper Grass 
Bush Clover 
Rough Blazing Star 
Hairy Puccoon 
Hoary Puccoon 
Lupine 
Fringed Loosestrife 
White Sweet Clover 
Yellow Sweet Clover 
Carpetweed 
Wild Bergamont 
Horsement 
Evening Primrose 
Wood Sorel 
Pellitory 
Lousewort 
Purple Prairie Clover 
Ground Cherry 
Black Bindweed 
Climbing False Buckwheat 
Knotweed-rare 
Tall Cinquefoil 
White lettuce 
Braken Fem 
Shinleaf 
Yellow Coneflower 
Poison Ivy 
Wild Rose 
Coneflower 
Sheep Sorel 
Soapwort 
Figwort 
False Spikenard 
Star-flowered F. S. S. 
Greenbrier 
Nightshade 
Goldenrod 
Gray Goldenrod 



Solidago ptarmicoides (Nees) Boivin 
Solidago sciaphila Steele 
Talinum rugospermum Hg.lz. 
Tephrosia virginiana (L.)Pers. 
Teucrium canadense L. 
Tradescantia ohiensis Raf. 
Verbascum thapsus L. 
Viola pedata L. 
Viola pedatifida G. Don 

GRASSES AND SEDGES 
Andropogon gerardi Vitman 
Aristida tuberculosa Nutt. 
Bouteloua hirsuta Lag. 
Bromus kalmii Gray 
Bromus inermis Leyss. 
Carex pennsylvanica Lam. 
Cyperus lupulinus (Spreng.) Marcks 
Cyperus schweinzi Torr. 
Digitaria ischaemum (Schreb.) Muhl. 
Eragrostis spectabilis (Pursh) Steud. 
Koeleria macrantha (Ledeb.) Schultes 
Leptoloma cognatum (Schultes) Chase 
Panicum virgatum L. 
Poa pratensis L. 
Setaria viridis (L.)Beauv. 
Schizachyrium scoparium (Michx.) Nash. 
Sorghastrum nutans (L.) Nash 

WOODY PLANTS 
Celastrus scandens L. 
Ceanothus americanus L. 
Cornus alternifolia L. 
Cornus foemina Mill. 
Corylus americana Walt. 
Gaylussacia baccata (Wang.) K. Koch 
Lonicera tatarica L. 
Parthenosissus inserta (KemerO Fritsch 
Physocarpus opulifolius (L.) Maxim. 
Populus deltoides Marsh. 
Populus tremuloides Michx. 
Ribes sp. 
Rubus flagellaris Willd. 
Rubus occidentalis L. 
Ouercus alba L. 
Quercus rubra L. 

White Aster 

Fameflower 
Hoary Pea 
American Germander 
Spiderwort 
Common Mullein 
Bird Foot Violet 
Bird Foot Violet 

Big Bluestem 
Triple-awned Grass 
Gramma Grass 
Brome Grass 
Smooth Brome 
Sedge 
Nut Grass 
Nut Grass 
Crab Grass 
Tumble Grass 
June Grass 
Fall Witch Grass 
Switch Grass 
Kentucky Blue Grass 
Bristly Foxtail 
Little Bluestem 
Indian Grass 

Climbing Bittersweet 
New Jersey Tea 
Pagoda Dogwood 
Gray Dogwood 
American Hazelnut 
Black Huckleberry 
Tatarian Honeysuckle 
Virginia Creeper 
Common Ninebark 
Cottonwood 
Quaking Aspen 
Current/ Gooseberry 
Dewberry 
Black Raspberry 
White Oak 
Red Oak 



Quercus velutina Lam. 
Vaccinium sp. 
Zanthoxylum americanu~ Mill. 

EVERGREENS 
Pinus banksiana Lamb. 
Juniperus communis L. 
J uniperus virginiana L. 

Black Oak 
Blueberry 
Prickly Ash 

Jack Pine 
Ground Juniper 
Eastern Red Cedar 
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~lGUHE 1. Comparison of number of stems and percent cover 
estimates ot' Lupinus perennis. Lupine valley and Burnt oaks 

study sites. 
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~lUUHE ~. Detrended correspondence analysis (UCA) ordination of sample 
plots. Q= plots containing Karner Blue buttertlies. 



IJ!liVF 
•VF 
IJ!liVF 
•VF 
•VF 
•VF 

VF 
SB 

•sB 
•sB 
•sB 
•SB 
•sB 

OB 
OB 
OB 
SB 

•OO 
00 
00 
00 
00 
00 
00 
00 •oo 

~co 

•oo 
OS 
00 
00 

IJ!liSB 
OS 

•sB 
00 
OS 
00 
OS 
OS 
OS 
OS 
OS 
OS 
OS 
OS 
cc 
OS 
OS 
OS 
OS 
OS 
OS 

Sita 

cs 
c 
c 
H 
H 
H 
T 
H 
H 
H 
c 
c 
H 
8 
8 
B 
T 
c 
L 
L 
L 
L 
T 
T 
T 
H 
c 
F 
F 
F 
c 
H 
H 
c 
F 

s 
s 
s 
s 
s 
v 
s 
v 
s 
s 
s 
v 
0 
0 
0 
v 
s 
v 
v 
v 
v 
v 
v 
v 
s 
s 
R 
R 
R 
t" -
s 
s 
s 
R 

H 
c 
c 
c 
F 
LV 
LV 
LV 
TV 
TV 
c 
H 
H 
FR 
c 
H 
H 

s 
s 
s 
s 
R 

<::> 

s 
s 

s 
v 
v 

- 8 

-

4 

9 

2 
10 

5 

11 

"l 
r 

12 

6 

13 3 

7 

¥1GUHE J. Oendrogram displaying the classification ot 8j releve plots in 

Lycae1des mel1ssa samuelis study sites. •=sites with butterflies. See 

text tor ha b i ta t sub- t .v p e and s i t e codes . 
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